Abstract -This paper observes microwave waveguide resonators in planar form and proposes design for obtaining low-cost devices in planar form that are suitable for mass fabrication. Periodic resonators at 3.6 GHz are designed and simulated using this technique, which represents advantages of this technology, resulting the reduced size, cost and compactness of these components, while maintaining easy fabrication process. This is achieved due to the configuration that holds both the microstrip and the rectangular waveguide interconnected by a simple taper on the same substrate.
I. INTRODUCTION
The increasing introduction of microwave and millimeter-wave applications in communication systems has created new challenges for different technologies in design of passive devices. The demand for low-profile, lightweight and highperformance circuits of compact design is growing rapidly. High-Q resonators are required in microwave and millimeter-wave applications such as LANs and point-topoint communications.
Classical waveguide theory can still be used in order to meet In this paper, the conventional rectangular waveguide is modified to implement the dielectric substrate and to achieve planar structure of resonators and filters for microwave and millimeter-wave applications. Within the substrate the sidewalls can be realized either using metallized posts (metallic vias), metallized groove or paste sidewalls. The ground plane at the bottom and the tapered microstrip line on top both provide the metallic walls effect for the structure. 
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where E, is the relative permittivity of the dielectric material, h is the thickness and w is the width of the resonator.
The modal energy transformation from waveguide, supporting the TElO mode, to microstrip and vice versa is performed by tapers acting as mode converters on input and output ports of the stIzIcture. The integrated microstrip with a rectangular waveguide structure preserves the guided wave properties of the corresponding conventional rectangular waveguide with equivalent width. This allows for the analysis and design of these structures using the well-known techniques for a conventional waveguide [4].
The structure integrates the resonator, microstrip and taper on the same substrate. The resonator is constructed on a 1.52 mm thick dielectric substrate with E, = 2.2. The waveguide has a width w = 30 mm and length 40 mm. Both metallic cylinder holes are 0.7 mm in diameter and of 1.52 mm height. The length of the resonator I is 28 mm, which is chosen to be approximately half the guide wavelength (Ag / 2).
Simulated and experimental results of the proposed resonator are shown on Fig.2 and Fig.3 . 
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